Experimental Section
Deposition of CIGS films: The ESAVD of CIGS thin films in this work was similar to the method used in the previous published work. 1 Cu, In, Ga salts and thiourea were used as the metal sources and S precursor source, respectively. During the ESAVD process, the mixture of precursor solution was atomised to form an aerosol, which was charged under electric field and subsequently directed towards a heated substrate, where it would undergo decomposition and form a stable solid film of CIGS onto the Mo substrate. The asdeposited CIGS films were selenised (with 55 mg Se) in a quartz tube furnace at 550 °C for 30 min. Photoelectrochemical water splitting: CIGS photocathode was used as the working electrode while an SCE electrode and Pt wire were used as the reference and counter electrodes, respectively.
Deposition of CdS and
To ensure the reproducibility of PEC results, three duplicated samples for each photocathodes were tested. If the electrolyte has a low pH value, it would contain more H + in the solution which could lead to the undesirable photo-corrosion of the photocathode due to the highly acidic environment.
While electrolyte with a very high pH value (pH > 10) could also lead to degradation of the photocathode because of the leaching of Se to form H 2 Se. 3 In our work, pH-neutral electrolyte consisted of 0.5M Na 2 SO 4 (pH = 7) was used to avoid any potential degradation issues. The solar water splitting measurements were measured by sweeping the potential from +0.5 to -1.0 V vs. SCE with a sweep rate of 50 mV/s. Such scans were performed both in the dark, under AM 1.5G (100 mA/cm 2 ) irradiation and under chopped AM 1.5G illumination with 2 sec pulses. 
